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XXL Barometrical Obfervations on the Depth of the Mines 
in the Hartz. By John Andrew de Luc, F. R. S. In 
a Letter to Sir John Pringle, P. R. S* 



St t, Rmlico, 

1 K > Feb. 8, 17H- 

Read March 20, -r HAVE the honour to lay hefore you 
1J * ■•*• fome obfervations on the Barometer, 
which I made during my Ihort journey into Germany; 
and beg, if you think them worthy its attention, that 
you would communicate them to the Royal Society. 

I fat out with the hopes of being able to make a Ihort 
excurfion into the Hartz, to vifit fome of the mines there. 
Thefe I knew were extremely deep; and it made me 
very defirous to try In them my rules for meafuring 

heights 

Obfervations Baromltriquesfur la Profondeur des Mines du Hartz. 
Par Jean Andree de Luc, Membre de la SocikiRoyaie, &c. dans 
une Lettre au Chevalier Baronet Pringle, Pref. de la Soc. R. 

MONSTEUH, 

J'AI Phonneur de vous faire part de quelques obfervations du Baromltre, que 
j'ai faites dans un petit voyage en Allemagne; vous priant de les commu- 
niquer a laSociete Royale, fi vousles trouvez dignes de fonattention. 

En partant pour ce voyage, j'avois l'efperance de faire une excurfion 

dans le Hartz pour y vifiter quelques unes de fes mines. Je favois qu'elles 

etoient fort piofondes; et par confequent j'avois grande envicd'y eflayer mes 
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40 2 M. de luc's Barometrical ObfervatiQm on 
heights by the Barometer, that I might know whether 
in thofe pits (where exhalations of all kinds fpread thexn- 
felves) the condenfations of the air follow the fame laws 
that they do out of them. 

I nearly mifcarried in this interesting operation 
through an accident which had happened to my Ba- 
rometer. Having lent it to a friend, when I came to 
examine it a little before my fetting out, I found that air 
had feme how got into it. Luckily 1 had time enough 
to take it to pieces and make the quickfilver boil in it ; a 
circumftance which I only mention in order to obferve, 
that I fucceeded fo thoroughly in this manoeuvre, that, 
from that time to this, the quickfilver has always ad- 
hered to the fummit of the tube as often as I have raifed 
it to it, juft in the fame manner as it adheres by the 
ebullition. It requires a fhake to make it defcend : and 

fometimes 



regies pour la mefure des hauteurs par le Barometre; pourfavoir fi dans ces 
puits, oii des exlialaifons de tant d'efpeces fe repandent, les condenfations dc 
Fair fuivroient les memes loix qu'au dehors. 

Je faillis a manquer cette intereflante operation par un accident arrive" a mon 
Barometre. Je l'avois prete; et lorfque-je Pexaminai a la veille de mon depart, 
je trouvai quJon y avoit laifle entrer de L'air. J'eus le terns heureufeinent de le 
demonter, et d'y faire bouillir le mercure: crrconftance dont je ne fais mention, 
que pour ajouter; que je reuffis fi parfaitement dans cette operation, que des ce 
moment, pendant tout mon voyage, et jufqu'a aujourd'hui, le mercure a tou- 
jours continue de s'attacher au fommet du tube, lorfque je l'y ramcne; 
«omme il s'y attache au moment de 1' ebullition : et il n'en defcend que par une 

fecoufie. 



the Depth of the Mines in the Hartz. 403 
tometimes the column breaks beneath the fummit, and 
there remain only fome lines of the quickfil'ver fuf- 
pended to the top. 

It is for barometers cleared of air to this degree that 
toy formula have been determined: and I had the fatis- 
fa<£tion to find that they anfwered in the Hartz juft as 
they had done upon the mountains in the neighbourhood 
of Geneva, where they took their origin. 

Another remarkable circumftance which relates to the 
Barometer itfelf is as follows. Having occafion for cor- 
refponding obfervations in fome places of my rout, I ap- 
plied to obfervers who had good Barometers; amongft 
which I met with one of Mr., dollond's. Thefe Baro- 
meters I compared with my own, being well afliired 
beforehand", that I mould find' a difference in the heights 
indicated, from the circumftance of their having cifterns 

at 



fecoufle. Qtielquefois meme la colomne fe romp au deffous.du fbmaiet, et il 
ne- refte que quelques lignesde mercure fufpendu; 

C'eft pour des Barometres purges d'air a ce point, que mes formules ont ete 
determinees : auffi ont-elles riuffi dans le Hartz, t-ut comme dans les mon- 
tagnes des environs de' Geneve, ou elles ont pris naiffance. 

Voici encore, Monfieur, une circonftance remarquable, qui regarde le Baro- 
mttre meme. Ayant eu befoin en quelques endroits de ma route, d'obfervations 
correfpondentes, je m'adreffai a des amateurs, qui avoient de bons Baromefi es. 
J'en trouvai un emr' autres de M. doilond. Je comparai ecs . Barometres axi 
mien, etant bien allure de trouver de la difference dans la hauteur indiquee ; 
parcequ'ils avoient. des refervoirs en basj. ce qui fait que la colomne baronie- 
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404 M. de- imcH Barometrical Observations on 
at the bottom,, which- makes the barometrical column 
always fhorter in, thefe. than, it is in a plain tube, in the 
form of a fyphon, as I have fhewn in my treatife on the 
Modifications, of the Atmofpbere.. Accordingly this was 
the cafe in all thefe. Barometers ; they did all Hand lower 
than mine,. but varied fromeach other, according to par- 
ticular circumftances, depending chiefly on the diame- 
ter of the tube, and the figure of the ciftern.. 

In going from Hanover to the Hartz I went through 
Gottingen, where I did not flop then, becaufe I wifhed 
to make ufe of the fine weather. . I left it therefore with- 
out having fettled any thing about correiponding obfer- 
vations of the Barometer, Profefibr lichtenberg having 
been kind enough to undertake the care of procuring 
them- for me; the comparifon of the inftruments being 
deferred till my return. Profefibr erxleben was accord- 
ingly 



triqjie y eft toujours plus courte, que dans, un tuyau Ample en forme de fyphon ; 
comme je Pai explique dans mon Ouvrage fur les Modifications del'Atmofphere. 
C'eft auffi ce que je trouvai dans-tous ces Barometres : ils fe tenoient tous plus 
has que. le.mien; , mais diverfement, fuivant quelques circonftances particulieres, 
dependantes principalement du diametre du tube, et de la figure du refervoir. 

En allant de Hanovre au Hartz, je paffai par Gottingue, ou je ne m'arretai 
point alors, parce que je voulois profiler du beau, tcms. J'en partis done, fans 
avoir ricn determine pour des obfervations correfppndantes du Barometre; M. le 
Profeffeur eichtenberg ayant bien voulu fe ckarger du foin de m'en procurer ; et 
renvoyant a mon retour la comparaifon des inftrumens. II s'adreffa pour cet effet 
a M. le Profeffeur erxleben j parce qu'il avoit un Barometre faitd'un fimple 

tube 



the Depth of the Mines in the Hartz. 405 
ingly applied to by him,becaufehehad a Barometer made 
of a fingle bent tube upon the principle of mine. During 
my journey Mr. erxleben was fo good as to obferve this 
Barometer-very frequently ; and it is from his obferva- 
tions that the heights of fome of the places of the Hartz, 
which I mall mention, have been determined. 

At my return, I placed my Barometer near that of 
Mr. erxleben ; and, when they were expofed to the fame 
temperature, there was found no difference between 
them. 

This example, joined to all thofe with which my own 
experience has furnifhed me for a long time paft, makes 
me more and more felicitous that the lovers of natural 
philofophy would fix the fcale of their Barometers with 
cifterns (very convenient ones no doubt for common ufe) 
by comparing them with a Barometer made in the form 

of 



tube recourbe, fur la principe du mien. M. erxleben eut la bonte d'obferver 
tres frequemment ce Barometre pendant mon voyage} et c'eft d'apres fes obfer- 
vations; que j'ai determine les hauteurs de quelques endroits du Hartz' dont je 
ferai mention. 

A mon retour j'apportai mon Barometre aupres de celui M. erxleben; et 
quand; ils furent reduits a la meme temperature, ilne fe trouva entr'eux aucune 
difference. 

Cet exemple fe joignant a tous ceux que mes propres experiences m'ont fourni 

depuis long tems, me fait defirer toujours davantage que les Pbyficiens veuil- 

lent bien fixer l'echelle de leurs Barometres a refervoir (tres commodes fans doute 

pour l'ufage ordinaire) en les comparant a un Barometre fait en forme de fiphon ; 

3 et 



40 6 M. de luc's Barometrical Obfervations on 
of a fyphon, and not by any immediate meafure com- 
mencing at the level of the quickfilver in the ciftern. 
This is the fureit method to render exactly correfpon- 
dent thofe obfervations which are made with Barometers 
which one cannot compare together ; at the fame time 
that the barometrical height expreffed by Barometers of 
this form is the only true one; that is to fay, the only 
one which, after the corf e£lion for the heat, exprefTes 
the weight of the air, by the height of a column of 
quickfilver of a given denfity, with which it is really in 
equilibrid. 

I fhall begin the account of my obfervations of the 
Barometer in the Hartz by thofe which I made in places,, 
the height of which is afcertained. 

Knowing that the ore is drawn up in pales from 
the pits of the mines, I thought at firft that it would 

be 



et non par utre tnefufe immediate, qui parte da niveau du mercure dans le refer- 
voir. C'eft le plus fur moyen de rapporter avec exa&itude les unes aux autres, 
des obfervations faites avec des Barometres que Ton n'a pu comparer; en meme 
tems que la hauteur baroinetrique exprimee par les Barometres decette forme, eft 
Ik ftfule vraiej c'eft a dire la feule qui, aprcs la correction pour la chaleur, ex- 
prime le poids de Fair par la hauteur d'une colomne de mercure de denfite 
donnee, avec laqueile il eft reellement en equilibre. 

Je commencerai, Monfieur, le recit de mes ebfervations du Barometre dans le 
Hartz, par celies que j'ai faites en des lieux dont la hauteur eft connue 

Sachant que l'on monte le mineral dans des feaux, par les puits des mines, 
j'avbis cru d'abord qu'il me feroit poflible de mefurer ces profondeurs au cordeau^ 

et 
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1)e eafy to meafure their depths with a line, and I had 
accordingly provided myfelf with all the neceflary im- 
plements for that purpofe; but when 1 arrived at Clauf- 
thal, the principal place of the King's mines, I found that 
thofe pits, being dug in the direction of the veins of ore, 
are too inclined to make fuch a mode of menfuration 
practicable. 

Ax. firft this gave me gf eat concern, becaufe I had 
my experiments much at heart; but I was foon made 
eafy by Baron reden, captain-general of the mines. 
" You do not want thefe meafures," faid he, " fince it is 
" of much more eonfequence to us, than it can poffibly 
" be to you, to know exactly the depth of all the points 
" of thefe mines. Without fuch knowledge, how could 
" we direct ourfelves in boring from one to the other?" 
This confideration did in fact difpel all the fcruples 
which had made me defirous of meafuring the depths 

myfelf, 



et p m'etois muni des chofes neceffaires a cet effbt. Mais lorfque je fus arrive a 
Claufthal, chef lieu des mines du Roi, j'appris que ces puits, creufes dans Ja 
direction des filons, font trop incline's pour que cette elpece de mefure foit 
poffible. J'y eus d'abord beaucoup de regret; parce que j'avois fort a coeur 
<:es experiences : mais M. le Baron de reden, capitaine-general des mines, me 
tranquillifa bientot. " Vous n'avez pas befoin de mefur r," me dit-il, " il nous 
" importe bien plus qu'a vous de connoitre exaftement la profondeur de tons 
•" les points de ces mines. Sans cela, comment nous dirigerions-nous, pour 
" percerdel'une a l'autrer" Cette confideration en effet, fit dilparoitre pleine- 

■ ment 
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myfelf, and by fo doing gave me time for a greatermum* 
ber of obfervations. 

The firft of this kind were made in three mines in the 
environs of Claufthal; called the Dorothea, the Caroline, 
and the Benedict. Mr. de reden andMeff. helzener and 
FRiEDRicH, chief officers of the miners, went down with 
me; and, whilft we were penetrating into the bowels of 
the mountain, Mr. leyser, fyndic of the mines, and a 
lover of meteorological obfervations, was obferving every 
quarter of an hour, at the top of the pit into which we 
had defcended, a barometer and thermometer which 
have been fince compared with mine. 

I had oblerved my Barometer at the mouth of the 
Dorothea pit when we were going into the mine at 
half an hour after eleven in the morning; I obferved it 

at 



ment les fcrupules qui m'avoient fait defirer de mcfurer moi-meme ces pro- 
fondeurs; ce qui me facilita un plus grand nombre d'obfervations. 

Les premieres de ce genre furent dans trois mines contigues des environs de 
Claufthal; nominees la Dorothee, la Caroline, et la Benedifte. M. de reden 
et Meff. helzener et friedrich, premiers officiers.<les mineurs, fedonnerent 
la peine d'y defceridre avec moi: ettaridis que nous-nous enfoncions dansMe fein 
de la montagne, M. leyser, -findic des mines, et amateur des obfervations 
meteorologiques, obferva de quart d'heure en quart d'heure, au haut du puitt 
par leijuel nous Prions defcendus, un barometre et un. thermoraetre, qui furent 
depuis compares aux miens. 

J'avois obferve mon Barometre en. entrant dans' les mines a nj h. du matin, 
auhaut du puits.de la Dorothee; je Fobfervai au fond de ce puits a if h.; au 

foni! 
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at the bottom of this pit at a quarter paft one o'clock ; 
at the bottom of the Caroline, at a quarter paft -three 
o'clock; in the loweft fearching gallery of the Benedict, 
at fix o'clock; and again> at the month of the Dorothy, 
on our return, at feven o'clock. During the feven hours 
and a half that we had ftakl in the mines* the greateft 
variation of the Batometer had not exceeded a quarter of 
a line; and Mr. leyser's obfervations indicated the times 
when this variation had taken place. 

At my return T calculated thefe obfervations, and gave 
the refults to Baron reden, in order that the fubter- 
raneous Geometer might compare them with the regifters 
which are kept of the depths of all thefe mines. The 
following are the refults of thefe calculations, the parti- 
culars of which I likewife fend you. 

The 



fond de celui de la Caroline a 3^ h.; dans la galerle de recherche la plus bafie 
de la Benedifte a 6 h.; et ehfin je Pobfervai encore a-7 h. etant de retour a 
l'eatree du puits de la Dorothea. Pendant les 7§ h. que nous etions reftes dans 
des mines, fa plus grande variation avoi't ete d' J ligne; et les obfervations de 
M. leyser me marquoient les tems ou cette variation s'ctoit faite. 

Au retour je calculai ces obfervations, et j'en remis les refultats a M. !e Baron 
DE reden, pour les feire comparer par le Geometre fouterrain, avec les regitres 
tenus de toutes les profondeurs dans les mines. Voici, Monficur, les refultats 
de ces calculs, dont j'ai l'honneur de vous envoyer auffi les details. 
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French toife*. 

The depth of the Dorothy pit between two"! , g , 

fixed points, J 

That of the Caroline, relatively to the famei 

i 170,74 
point at the month, J 

That of the loweft fearching gallery of the! 

Benedict, relatively to the fame point, J 43 ' 9 

Mr. friedrich was appointed to give me the geome- 
trical meafures. He had been prefent at my obferva- 
tions, and found the refults of them fo near thofe mea- 
fures, confidering they had been furnifhed by a method 
fo eafy, and according to his notions fo extraordinary, 
that he gave me a certificate in due form of the real 
heights, which are as follows: 



The 



Toifes de Fr. 
La profondeinr du puits de la Dorothee, entrc deux points fixes, 168,96 

Ceile du puits de la Caroline, relativement au meme point d'enhaut, 170,74 

Celle de la galerie de recherche la plus profonde de la Benedifte, de meme, 143,96 

Ce fut M. friedrich, qui fut charge de me communiquer les mefurcs geo- 
metriques. It avoit ete temoin des obfervations; et il en trouva les refultats fi 
pres de ces mefures, pour avoir ete fournis par une route fi aifee et fi finguliere 
a fes yeux, qu'il m'expedia un certificat en dues formes de ces hauteurs reelles j 
elles etoient comme fuit : 



Le 
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Lachter*. 

The depth of the Dorothy, from the points! 

of obfervation, j 

That of the Caroline, 1 7 3,9 2 

The gallery of the Benedict, 144*79 

I could not at firft judge of the agreement of the two 
meafures, becaufe it was neceffary to know the relation 
between theLachter and the French Toife. I had brought 
with me a very accurate half Toife, which we compared 
with the half Lachter, and found the latter fhorter than 
the former in the proportion of 61 to 6a. 

Reducing then, according to this proportion, the geo- 
metrical meafures above mentioned into French toifes, 
we (hall have, 

The 



Lachters, ou toifes 

da Hartz. 

Le puhs de la Dorothee en partant des points des obfervations, -— 172*31 

Celui de la Caroline, — — — I 73»9* 

La galerie de la Benedifte, ■— — — *44>79 

Je ne pus pas juger d'abord du rapport des deux mefures, parcequ'il falloit 
connokre celui de la Lachter avec la Toife de France. J'avois apporte avec moi 
une demi Toife fort exafte ; nous la comparames a la demi Lachter, et nous trou- 
varaes celle-ci plus courteque la demi Toife dansle rapport de 61 & 62. 

En reduifant done fuivant ce rapport, Ies mefures geornc'triques ci-deffus em 
Toifes de France, nous aurons: 
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French toife. 

The pit of the Dorothy, 1 69,5 £ 

That of the Caroline, 171,12 

The gallery of the Benedict, 1 42,4* 

The geometrical meafures come then very near the 
barometrical ones, for they only differ by 

Toifes. 

In the nrft ob&rvation, o, 5 7 ihort . 
Inthefecond, ©,38 fhort. 

In the third, t , 54 exceis. 

I was really furprized to have come ib near to the 
geometrical meafures (which, as I mail have occafion to 
mention hereafter, may he looked upon as Che real 
heights) for I had imagined, that the exhalations of att 

kinds 



Toifes deFr. 
Le puits de la Dorothee, — — — — - 1 69,55 

Celui de la Caroline, — - — *7iji2 

La galerie de la Benedi&e, — — — I4a>4* 

Les mefures geometricjues s'apptochent alors de bien pres des mefures bare- 
inetritjues ; puiique ceUes-ci different fculcmcnt des autres favoir : 

Toife. 
Dans la premiere obfervaUon de, 9,57 en defout. 

Dans la fecondc de, . 0,38 auffi en defawt. 

Dans la troifieme de, 1,54 en exces. 

Je fus reellement furpris d ? avoir approche de fi pres des mefures geometriques; 
qui, comine j'aurai occafion de le dire enfuite, peuvent 6tre regardees comme 
les hauteurs reelles. Car j'avois imagine,, que les exhalaifons de toute efpece 

qui 
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kinds in the mines muft in fome meafure affect the com- 
mon laws of the air's elafticity in different degrees of 
heat, if not its abfolute elafticity. On reflecting, however, 
on this Angular conformity of the air in mines with the 
external air, I foon found the caufe of it in the extreme 
care taken to procure a circulation of external air in the 
mines, in order to prevent the pernicious effects of the 
exhalations: fo that the fame means, which really pre- 
ferve the health of the miners in their fubterraneous 
abodes, give the air which circulates in them, and more 
efpecially that of the pits in which are the principal 
currents, the properties of the external air as to baro- 
metrical meafurements. Boubtlefs this is the caufe of 
that interefting phenomenon, as fatisfa&ory for the fe- 
curity it gives to the lives of the miners, as for the ap- 
plication of the laws of aerometry: this was again con- 
firmed by obfervations I made fome days after in other 

mines, 

1 1 i n ■ 11 , — ii " 1 'ii — : — 1 i * . 

■qui fe repandent dans les mines, devoienty alterer les loix communes de l'elafti- 
cite de l'air en difFerens degres de chaleurj et peut-etre fon elafticite' abfolue. 
Mais en reflechiflant enfuite fur cette finguliere conformite de l'air des mines, 
avec Fair exterieur, j'en appercus la caufe dans le foin extreme qu'pn prend d'y 
faire circuler l'air exterieur, pour empecher les mauvais eftets des exhalaifons. 
Ainfi les niemes moyens qui confervent f eellerhent la fante des mineurs dans 
leurs demeures fouterrairies, donnent a l'air qui y circule, et furtout dans les 
puits, ou font les principaux courants, les proprietes de l'air exterieur dans les 
mefures barometriques. C'eft la fans doute la caufe de cet intereflant pheno- 
niene, aufli tranquillifant fur le fort des mineurs, que fur 1'application des regies 
d'aerotnetrie. Ce qui fe confirme encore par d'autres obfervations que je fis 

quelqucs 
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mines, where indeed I met with fome irregularities, but 
not fuch as might have been expected from barely con- 
fidering the local circumftances. 

Thefe mines are in the Ramelfberg near Goflar. The 
ore that is chiefly extracted from them, as well as from 
thofe of Claufthal, is lead; but they are worked in ano- 
ther manner. The vein of ore, which is near eighteen toifes 
broad, is extremely impregnated with pyrites: infomuch 
that, when you heat it, the vapour of the fulphur, which 
difengages itfelf, burfts the ftone, which falls down in 
large fragments. The method then is to light great fires 
againft the rock; and, when they are extinguished, the 
miners aflift with their inftruments the fall of the ftones, 
that may ftill remain fufpended. 

Sulphureous vapours, therefore, conftantly difengaged 
from the heated ore, circulate in the caverns of the 

mountain, 



quelques jours apres dans d'autres mines, ou je trouvai quelque irregularite, mais 
non point iuivant ce que les circonftances locales fembloient devoir en produire. 

Ces mines font dans le Ramelfberg, pres de Goflar. Elles fourniffent priiv- 
cipalement du plomb, comme celles de Claufthal; mais on les exploite d'une 
autre maniere. Le filon, qui a pres de 18 toifes de largeur, eft extremement 
penetre de pyrite; tellement qu'en l'echaufFant, les vapeurs du fouffie qui ft 
degage, font crevaffer la pierre, qui tombe d'eile-inetne en grand lambeaux. On 
ajlume done de grand feux contre le rocher; et lorfqu'ils font dteints, les mineurs 
aident avec des inftrumens, la chute des pierrcs qui font encore fufpendues. 

11 fe detaehe done prefque conltamment du mineral echauffe, des vapeurs ful- 
fureufes, <jui circulent dans les cavernes de la montagne, et dans les puits et 

foupiraux 
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mountain, and in the vents and pits by which they com- 
municate with each other. The day I entered them, was a 
day of reft for the miners; and there was no other fire but 
that which Mr. Roeder, their principal, was kind enough 
to order to be lighted, that I might form an idea of this 
method of working mines. Notwithftanding this, I could 
perceive here and there fulphureous vapours, which irt 
fome places were even ftrong enough to occafion a very 
troublefbme fenfation of fufFocation. In fome places I 
felt the remainder of the heat communicated to the rock 
from whence thefe vapours were exhaled; and in fome 
caverns, where the fire had only been put out the even- 
ing before, Fahrenheit's thermometer rofe to 11 o°. But 
this very heat is a moft powerful ventilator, as it makes 
the external air circulate in thefe mines. Indeed the cur- 
rents of air are fo rapid in them, that one is obliged to 

have 



foupiraux par lefquels ces cavernes communiquent les unes aux autres. Le jour 
que j'y entrai etant un jburde repos pour les mineurs, il'n'y eut de feu dans lcs 
mines, que celui que Mr. roeder leur chef eut l'honnetete de faire aliumer 
pour me donner une idee de cette exploitation. Cependant j'appercevois ca et 
la des vapeurs de fouffrej etfbuvent meme elles etoient aflez fories, pourjn'oc- 
eafioner un fentiment de fuffocation tres penible. Quelquefois auffi j'eprou- 
vois les reftes de la chaleur communiquee au rochev d'ou ces vapeurs s'exha- 
loient : et dans quelques cavernes ou le feu n'etoit eteint que des la veille, le ther- 
mometre de Fahrenheit, monta jufqu'a no : mais cette chaleur meme eft 
■on ventillateur tres puiffantj pour faire circuler l'air exterieur dans ces mines.. 
Auffi.lescourantsd'air y font-ils fi rapides, qu'on eft oblige d'avoir des portes *• 
5 ftntre* 
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have doors at the entrance of each gallery, arid fome- 
times many of them one after aft other, without which it 
would not be poffible to keep any lamps lighted in 
thefe fubterraneous regions. 

It is probably to this conftant renewal of the air, that 
the miners of Ramelfberg are indebted for the good 
health they enjoy, notwithftanding the prodigious heat 
they feel while they are at work, and the quantity of ful- 
phur which exhales from every part; and it is likewife 
probably from this caufe that my barometrical obferva- 
tions gave me the heights more exactly than I could 
have expected from thefe circumftances. The following 
are the remits of thefe obfervations, the particulars of 
which you likewife have fubjoined. 

Height 



Pentree detoates les galeries; et quelquefois meme plufieurs de fuite; fans quoi 
il ne feroit pas poffible de tenir les lampes allumees dans ces fouterrains. 

C'eft fans doute a ce renouvellement continuel de l'air, que les mineurs du 
Ramelfberg doivent la bonne fante dont ils jouiffent, malgre la chaleur prodi- 
gieufequ'ils eprouvent pendant le- terns de leur travail, et laquantite defoufFrc 
qui s'exhale de toute part : et c'eft auffi probablement la . caufe, de ce que mes 
obfervations du Barometre, me donnerent les hauteurs, plus exa&ement que je 
ne Pattendois d'apres ces circonftances. Voici, Monlieur, les refultats de ces 
obfervations, dont vous avez auffi les details ci-joint. 



Hauteur 
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French toifes. 
Height of the gallery of Breitling, above the! 

bottom of the pit of Kaunkuhl, J **'* 

Height of the entry of the mines, above the! 

gallery of Breitling, J ' * 

Height of the top of the pit of Kaunkuhl, 1 

above the entry of the mines, by external I 41,27 

obfervations, J 



Depth of the pit of Kaunkuhl, meafured in") 

three parts, one of them without the mines, J ' ' 

Depth of the fame pit, determined by mime-"] 

diate obfervations made at the top and the > 113,13 

bottom, J 

I could not get the geometrical meafures the fame 

day, becaufe there was not time enough left to look for 

them 



Toif. dc Fr. 
Hauteur de la galerie de Breitling, fur le fond de puits dc Kaunkuhl, A-4-,4- 1 
Hauteur de l'entree des mines, fur la galerie de Breitling, 27,04 

Hauteur du haut du puits de Kaunkuhl, fur l'entree des mines, par des "^ 



obfervations exterieures, 



'}* 



Profondeur du puits de Kaunkuhl, mefure en trois portions, dont une "1 

a l'exterieur des mines, J 112 >' z 

Profondeur du mcmc puits, determinee par des obfervations imme~"l 
diates, au fond et au haut, J 

Je ne pus pas avoir d'abord les mefures geometriques; parce qu'il ne refta pas 
Vol. LXVII. I i i * affez 
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them then. But the day after Mr. roeder fent them to 
Mr. de usLER, Comptroller of the treafure, who had been 
kind enough to accompany me to Ramelfberg, and in 
all my fubterraneous rambles* Mr. roeder likewise 
came with us; he took notes of the places where the 
obfervations were made, and fent the following mea- 
fures, which 1 have reduced into French toifes. 

French toifes. 

Height of the gallery of Breitling, above the "I 

bottom of the pit of Kaunkuhl, J 46 ' 86 

Height of the entry into the mines, above the! 

gallery of Breitling, J *'' 

Height of the top of the pit of Kaunkuhl,! 
above the entry of the mines, J 

"3>94 
Hence 



aflez de terns pour les chercher le meme jour. Mais des le lendernain M» 
roeder les envoya a M. de usier, Controleur du trefor, qui avoit eu la 
bonte de me conduire au Ramelfberg et dans toute ma route fouterraine. M. 
Boeder nous y avoit accompagnes; il avoit pris note des lieux oi s'etoient faites 
les obfervations; et il envoya les mefures ci-apres, que j'ai feulement changees 
en Toifes de France. 

Hauteur de la galerie de Breitling, fur le fond du puits de Kaunkuhl, 46,86 
Hauteur de l'entree des Mines fur la galerie de Breitling, 25,76 

Hauteur du haut du puits de Kaunkuhl fur l'entree des mines, 4<>32 

U3>94 
II 
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Hence & fallows* that in the measurement of the 
■iatid height of the pit, the barometrical meafere difc 
fered fmm the geometrical one by 0,8 1 toife, or about 
T |^ in de£»ft4 that iif tlie jraeafuremetit of a part only of 
this height, made without the mine, it differed only 
by ©>© 5, ©r -about ■£& lifcewife in defe&} but that in the 
iwo other portions of the height, taken within the mine, 
$e&\&kP6& ht the one by ^ in defe<ft, and in the ottoetf 
by ~f in excefsi and hence we obferve, that the abv 
igjtee errors are only of a£ toifes and x£ toife; and that 
ihefe ftnall differences may have arifen from ibme fault 
in tfceobfervatio®, as well in fmaliheig.h*s as in greater 
«nes : and in this cafe, where the errors are in defe& 
aaadexeefe, k is probable that tfley afife from ibme fuch 
caufe; and that the fulphureous vapours have little or 
^nothing to do with them. 

Having 

II- reMte de la, que ■ fur la hauteur totale du puits, la niefure barometrique a 
differe de 4a niefure geometrique, de 0,8 1 toife, foit d'environ rrs, en deTain.; 
que dans la me&re d'une partie de cette haateur, faite en dehors des mines, 
elle n'a djfl&re que de 0,05, foit d'environ ^iv, auflven defaut: mats que dans 
ha dedx autres portions de la hauteur, prife fans l'interieurde la mine, elle a 
diffiwe dans l'une d'^. e» defaut, et dans I'autre d' ^ r en exces. Sur quoi rl 
faut remarquer; que les erreuw abfolaes ae font que de 2§ toifes, et d' 1 J- toife; 
et que ces petjtes differences peuvent refulter de quelque defaut dans l'obfervation, 
aufii bien furje petite?, que fur de- grandes hauteurs. Et dans ce cas-ci, ou 
les erreurs font en exces et en defaut, il eft bieh probable qu'elles tiennent a cela, 
et gue les vapeurs fulfureufes n'y entrent pour rien de fenfible. 

I i 1 a AprCs 
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Having made thefe experiments within the mines, I 
was defirous of making fome in the open air, which I 
had. foon a very agreeable opportunity of doing; for 
having communicated my defire to Mr. reden, he and 
Mr. rausch, the principal of the fuhterraneous geome- 
ters, were fo good as to be of the party. The latter had 
had occafion to determine moft accurately the height of 
two external points of the Hartz, relatively td the mines 
of Claufthal and ZellerfekU Nothing more, therefore, 
was required but to obferve the Barometer at the entry 
of a certain mine, which was a fixed point, and to 
obferve it again at thefe two external points; one of 
which was about 3000 toifes horizontal diftance, beyond 
a frftall hill; and the other, 5.000 toifes off, entirely 
without the Hartz. 

We 



Apres avoir fait ces experiences dans l'interieur des mines, je defirois beaucoup 
<Ten faire auffi en plein air. L'ayant tetnoigne a M. de r^den, il m'en fonrnit 
«n moyen tres agreable ; carhiimeme, etM. rawsch chef des geometrcs fou» 
terrains, furent de* la partie. Ce dernier avoiteu befoin, a I'occafion d'un projet 
de'galerie d'ecoulement, de determiner avec la plus grande exactitude la hauteur 
de deux points exterieurs au Hartz, relativement aux mines de Claufthal et de 
Zellerfeld. II ne s'agiffoit done que de faire 1'obiervatien du Barometre a l'entree 
d'une certaine mine, qui etoit nil point fixe; et de l'aller faire enfuite a ces deux 
points exterieurs; dont l'un etoit a environ 3000 toiies de diftance horizontal, 
au de la d'une colline, et 1'autre a 5000 toifes, entierement au dehors da 
Hartz. 

c, Nous 
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We carried this projecl: into execution on the 39th of 
October, when I found the following heights by the 
calculations hereunto annexed. 

French toifes.. 

Height of the entry of the mine, called Alte"| 

Seegen, above a certain point in the valley I 102,18 
of Bremeke, J 

Height of the entry of the fame mine, above' 

another point near Lasfelde, in the valley ► 173,81 

of Ofterode, 

After I had calculated thefe observations, Mr. rausch: 

was fo good as to give me a profile of our rout, on which 

the points above mentioned were marked. Their heights* 

reduced to French toifes, are as follow 1 

The 



Nous, exe*cutimes ce projet le 30 Oftobre; et je trouvai les hauteurs fuivantes 
par lei calculs ci joints de mes obfervations. 

Toifes de Fr* 
Hauteur de l'entrfe de la mine, nominee Alte Seegen, au deffus d'un") « 

certain point dans la vallee de Breraeke, j 

Hauteur de la meme entree de mine, au deffus d'un autre point presl g 

de Lasfelde, dans, la vallee d'Ofterode, J a 

Apres que feus calcule ces obfervations, M. rausch eut la bontc de me 
dormer on profil de la route que nous venions de faire, ou les points ci-deffus • 
ftoicnt marques. Leur hauteur, reduite en Toifes de France, eft comme fuiu. 



Le 
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The point of the valley of Bremeke below Altel 

\ 1 00,85 
Seegen, J 

That of the vale of 'Ofterode, 173,56 

Confequently, one of thefe barometrical meafures, 
taken in open air, was found to agree very nearly with 
the geometrical meafure ; and. the other differs only 1} 
toife in excels. 

The orily.thing that remained to be enquiredinto was, 
whether the geometrical meafures could really be relied 
on; but I foon found that I might truft to the impor- 
tance they were of to the miners, as well as to the daily 
experience of the truth of them; although they be 
made in fo very Angular a manner, that one does ftand 
in need of this experience, to be perfuaded of their 
exaetnefs. 

A twifted 



Le pdint de la vallee de Bremeke, au deflbus tPAlte Seegen, ioo,8$ 

Celui de la vallee d'Ofterode, 173*56 

Ainfi, l'une de ces mefures barometriques faites en plein air, s'eft trouvee 
prefqu' entiereraent femblable a la mefure geometrique; l'autre n'en differe que 
d'une toife et un tier en exces. 

II ne s'agifToit plus que d'examiner, ft les mefures geometriques etoient vrai- 
ment dignes de confiance. Mais je vis bient&t, que je pouvois me repofer a cet 
egard fur l'importance dont il eft pour- les mineurs qu'elles le foyent; et fur 
1'experience qui les verifie tous les jours. Cependant clles s'executent d'une 
maniere ft finguliere, qu'il faut reellement cette experience, pour fe perfuader 
qu'elles font exaftes. 
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A twifted brafs wire five toifes long, two puncheons, 
a femi-circle, and a compafs, are all the inftruments made- 
life of by the fubterraneous Geometer. By means of his 
two puncheons > he extends his wire in the direction of the 
way which he is meafuring : and by practice he acquire* 
a habit of always ftretching it to the fame degree. His fe- 
mi-circle, which is very light, being fufpended at the mid- 
dle of the wire, fhews him its inclination. By this means 
he has a right-angled triangle, of which the hypothenufe 
and angle at the bafe are known. He has confequently 
the vertical height and horizontal diftance gone over. 
After this he fufpends his compafs to the wire, in order 
to find out its declination, and confequently the direction 
of his horizontal line. It is in this manner that he draws 
the plan and fe&ion of thefe fubterraneous labyrinths. It 
is likewife by this means that he goes over hills and vales, 

in 



Un fil deleton tordude 5 toifes, deux poincons, urijdemi-cercle, et une bouflbl?, 
font tons les inftrumens. du Geortietre (buterrain. II etend (on. fil,- par. le mojren 
de fes deux poincons, dan* la direction du trajet qu'il mefu e; l'habitude le lui 
fait tendre toujours au meme degre. Son d< mUcerele, qui eft fort leger, etant 
fufpendQ au milieu dece fil, lui en montre 1'inclinaifon; il a par be moyen un 
triangle reftangle, dont I'hvpotbenufe et Tangle fur la bafe lui font connus : 
il. a done la hauteur vcrticale et la diftance horizontale parcourues. .. II fufpend 
enluite fa bouflble au meme fil, pour en connoitre la declination; et par conse- 
quent la direction de la ligne horizontale. C'eft ainli qu'il tire le plan et la 
coupe de ces labyrinthes fouterrains.: et c'eft ainli encore qu'il va chercher an 
3 dehors. 
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in order to determine points correfponding to his pits 

and galleries. 

But is this a method that may fafely be depended 
upon ? The fact anfwers, and faves us the trouble of long 
reafonings. A miner, folely upon the faith of his Geo- 
meter, and in the abfolute obfcurity of the entrails of 
the earth, undertakes a labour that is to coft him years, 
in daily boring through a rock. Another miner fets out 
to meet him from fome other mine, or from without. At 
the end of a determined meafure,the Gnomes begin to 
hear each other, and at length they meet. I have ob- 
ferved fome of thefe points of rencounter in the galle- 
ries; it is foraetimes difficult to perceive the fmall wind-* 
ing which has been necefiary for their meeting end to 
end. 

It 



dehors, a travers les vallees et les collines, des points correfpondants a fes gal«- 
ries et a fes puits. 

Eft-ce clone la une methode dans laquelle on puiffe vraiment prendre con- 
nance ? Le fait parle ici, *t epargme le« raifonnemens. Le mineur, fur la foy 
de fan Geometre, s'avanture a enteeprendre, dans l'abfolue nuit des entrailles de 
la , terre, un travail qui lui coutera des annees, en percant journellement le 
racher. On Ment a fa rencontre, de quelqu'autre mine, ou du dehors. Au bout 
de la mefure determinee, nos Gnomes yiemsent a s'entendre; et enfin ils fe trou- 
vent. J'ai vu plufieurs de ces points de rencontre dans les galeries; on a peine 
quelquefois a appercevoir le petit evafement qu'il a fallu faire, pour qu'elles fe 
joignent bout a boiit. 

II 
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It reawias, sir, that I comrnusnicate to you fome other 
barometrical observations, not verified by geometrical 
furvey ; by which I have determined the height of fome 
points of the Hartz relatively to the plain, and chiefly 
the higheft point. 

This greateft elevation, called the Blockiberg or 
Brockets, is fttuated in the eftate of Count de vErnique- 
rode. It was my firft excurfion on my arrival at the 
Hartz, and I made it in the company of Mr. reden. 
We fet out from Claufthal at ten o'clock, and arrived at 
Oder-bruck, a hamlet fituated at the foot of the Brocken, 
at half an hour after two in the morning. We intended 
fetting out at day-break, in order to reach the top of the 
movmtain by fun-rife, becaufe that is the moil favourable 
moment for feeing the great extent of country, which is 
discoverable from this eminence; the vapours, which by 
degrees tarnifti the picture, not having yet rifen. On 

this 

II me refte a vous communiquer, Monfieur, d'autres mefures barometriques, 
non verifiees, par lefqu'elles j'ai determine la hauteur de quelques points du 
Hartz relativement a la plaine, et principalement le plus haut point. 

Cette fommite la plus elevee, nominee le Blockfberg ou Brocken, eft fituee 
dans les terres de M. le Comte de verniguerode. Cet fut ma premiere courfe 
lorfque j'arrivai au Hartz; et M. le Baron de reden la fit deja avec moi. Nous 
partimes a 10 h. du foir de Claufthaul, et nous arrivames a af h. du matin a 
Oder-brucke, hameau fitue au'pied du Brocken, Notre intention etoit de nous 
mettre en marclie a la pointe du jour, pour arriver au lever du foleil au fommet 
de la montagne; parccque e'eft le moment le plus favorable pour voir l'immenfe 
pays que l'on decouvre de cette hauteur: !es vapeurs qui peu a peu tcrniffent le 

ol . LXVII. K k k ' " tableau, 
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this occafion, however, other vapours rendered our noc- 
turnal courfe ineffectual. Clouds refted on the top of 
the mountain, and we hefitated a long time whether or 
not we mould put off the party to another day. At length 
a ray of hope having broke forth at Oder-brucke, we de- 
termined to fet out for the mountain. It was then nine 
o'clock in the morning, and, had we had fair weather, an 
hoxir would have been fufEcient to have carried us to the 
top; but the clouds growing thicker and thicker, we loft 
our way, notwithstanding we had guides ; and, had it not 
been for a map and compafs which M. de reden had 
provided himfelf with, we Ihould notprobably have ar- 
rived at the top of the Brocken that day, having been for 
fome hours wandering round it, without drawing nearer 
to it. We did at length reach it at noon, being ourfelves 
as well as the mountain covered with ificles. The wind 

Was 



tableau, n'etant pas encore elevees. Mais d'autres vapeurs rendirent inutile 
notre courfe de nuit: les nuages s'erhparerent du haut des montagnes; et tong- 
tems nous hefitames fi nous ne renverrions pas la partie a un autre jour. Mais 
enfin un rayon d'efperance ayant !uit a Oder-brucke, nous nous determinanies a 
partirpour la montagne. II etoit 9 h.du matin; et une heure eut fiiffit pour nous 
rendre au fommet, fi nous avions eu beau terns. Mais les nuages s'etant epaiffis 
toujours d'avantage, nous nous egarames malgre nos guides; et fans une boufible 
et une carte de ces montagnes dont M. de reden avoit eu fa precaution de fe 
munir, nous ne ferions peut-etre pas arrives de tout le jour au Brocken, autpur 
duquel nous tournions, fans le trouver. II etoit midy lorfqu'enfin nous l'attei- 
gnimes; etant nous memes couvers de verglas, coinme toute la montagne. II 

faifoit 
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was very high, the thermometer itood at 3 1~ of Fahren- 
heit; and the clouds, chafed by the wind, covered every 
thing with a cruft of ice that formed itfelf perceptibly to 
the eye. 

I had taken with me a new hygrometer, conftru&ed 
upon the principles of that I had the honour to prefent 
to the Royal Society four years ago, but corrected in many 
things Where experience had taught me better. I was in 
hopes, by taking it to the Hartz, of being able to repeat the 
experiment of the great drynefs of the fuperior regions 
of the air, which I had made formerly on the Alps; but 
it happened quite otherwife, and I was not forry for the 
contraft. Being arrived at the top of the Brocken, I fuf- 
pended my hygrometer on the outride of a fmall hut, 
which M. de verniguerode has had the humanity 
to ere<St for the benefit of fuch obfervers as mould 

come 



faifoit un vent affez fort, le thermometre etoit a 31! de Fahrenheit; et les 
nuages diaries par le vent, couvroient tout d'une croute de glace, qui fe formoit 
a vue d'oeil. 

J'avois porte avec rnoi un nouvel hygrometre, conftruit far les principes de 
celui que j'ai eu l'honneur de prcfenter a la Societe Royale il y a quatre ans; 
mais ou j'ai corrigd plufieurs des defauts que l'experience m'a deja fait decouvrir 
dans ma premiere tentative. J'efperois en le portant au Hartz, de repeter Fex- 
perience de grande fechereffe des couches fuperieures de Fair, que j'avois faite ci 
devant fur l'une des fommites des Alpes. Mais il en arriva tout autrement: et 
je ne fus pas fache du contrafte. Arrives done enfin au fommet du Brocken, je 
fufpendis mon hygrometre au dehors d'une petite hute, que M. de vernigue- 
rode a eu rhumanite de feire bitir pour fervir de refuge aux curieux dans le 

K k k a mauvais 



428 M. de luc's Barometrical 'Obfervations on 
come there in bad weather. In an inftant the ivory, of 
which this new inftrument as well as the former is con- 
ftrudted, was covered with ificles ; and what merits fome 
attention as to the matter of the bumor, the hygrometer 
was by that means brought very nearly down to the 
point of extreme humidity. 

I mall not here detain you with accounts of feveral 
other observations made with this inftrument in the 
courfe of my journey. I am much better pleafed with it 
than with the firft, for many reafons ; however, I have 
not got over all the difficulties, but luckily alio I have not 
exhaufted all the refources. 

I likewife obferved the Barometer on this eminence; 
I had done it at fetting out from Oder-brucke, and did it 
again on my return. I had likewife corresponding obser- 
vations at Glaufthal, and during the whole of my journey 

I had 



mauvais terns. En un inftant Pyvoire, dont ce nouvel inftrument eft fait 
comme le premier, fut convert d'une couche de verglas; et ce qui merite quel- 
que attention dans la matiere de Phumor, l'hygrometre fut reduit par la a tres 
peu pres au point de Phumidite extreme. 

Je ne m'arraterai pas iei fur quelques autres obfervations que j'ai faites avec 
cet inftrument pendant mon voyage. J'en ai ete plus content que dn premier a 
divers egards. Cependantje ne fuis pas au bout desdiffleisltes: mais heureufe- 
rnent non plus, je ne fuis pas au bout des refources. 

Je fis auffi l'obfervation du barometre fur cette hauteur. Je I'avois faite en 
partant d'Oder-brucke, et je la fis au retour. J'avois auffi des obfervations cor- 
refpondantes a Claufthal: j'en eus pendant tout mon voyage de journailleresj a 

S " Claufthalj 
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Iliad daily -ones regiftefed at Clauffhaf, at' Gottingen, and 
at Hanover. From all thefe obfervations I computed the 
height of Oder-brucke above blithe above-mentioned 
places, by calculations which I have annexed. 

French toifefi, 

The final! hut, at the fummitof the Brockenl 

above Oder-brucke, j 7 >93 

Oder-brueke above Claufthal, 9*>3# 

Claufthal above Gottingen by 17 obfervations*j 

correfponding as to time, between Profeflbr > aio,ai 
erxleben and myfelf, J 

Gottingen above Hanover by 16 fimtlar obfer-> 

vations, between Mr, e&xleben and M. be > sM-S 

HINUBER, J 

Total elevation of the Brbcfeen above Hanover, sao,9» 

It 



Claufthal, a Gottingue, et a Hanpvre. De toutes ces obfervations j'ai conclu: 

la hauteur du Brocken furtous les lienx ci-defius, par les calcuk ci-joints, dont 

voici l'extrait. 

Toifesde Fr» 

La maifonetteaufommetdu Brocken, fur Oder-brucke, VJ2>9$ 

Oder-brucke fur Claufthal, 9i»39? 

Claufthal fur Gottingue, par 17 obfervations correfpondatttes poor. leT 

terns, entre M> le Profeffeur erxleben et mot, j ' ' 

Gottingue fur Hanovre, par 16 femblables. obfervations- entre M'.Y * . 

ERXLEBEN et M. DE HINUBER, J 

Rauteur totale du Brocken fur Hanovre,. 53°>9*' 



43° M. de luc's Barometrical Obfervations on 

It will be eafy to come at the elevation of Hanover 
above the level of the fea, in order to compleat this mea- 
furement : corresponding obfervations of the Barome- 
ter will be fufficient for that purpofe. In the mean time 
it is eafy to eftimate either by the Barometer itfelf (the 
mean height of which during the month of October was 
30,1 Englifh inches on a fecond floor) or by the fmall decli- 
vity of the rivers between Hanover and the fea, thatthe ele- 
vation of Hanover above that level is not very considerable. 
Such, sir, are the moil interesting obfervations of this 
kind which I have been able to make in the Hartz. It 
appears to me, that they are of a nature that Should en- 
courage us to examine more and more into the physical 
principles on which they depend : principles, the exten- 
sive confequences of which promife new fteps in our 
inveftigation of nature, not only upon our globe but alio 
in the heavens. 

A Be- 

II fera aife de favoir la hauteur de Hanovre fur le niveau de la mer, pour 
completter cette mefure. Des obfervations correfpondantes du barometre, fuffi- 
ront pour cela. Mais en attendant il eft aife de juger, foit par le barometre lui 
meme, dont la hauteur moyenne le matin, pendant le mois d'0£tobre„ fut 30, 1 
pouces Anglois a un feconde etage; foit par le peu de pente des rivieres jufques a 
la mer; que l'elevation de Hanovre au deffus defon niveau n'eft pas biengrande. 

Voila, monfieur, les obfervations les plus intereffantes de ce genre, que j'aie 
faites dans le Hartz. II me femble qu'elles font propres a donner le courage 
d'examiner de plus pres tous les principes phyfiques fur lefquels elles fe fondent; 
principes, dont les confequences tres etendues, nous promettent de nouveaux 
pas dans l'etude de la nature, non feulement fur la terre, mais dans le ciel. 

Defcription 
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A Detail and Calculations of Barometrical Obfervations 
made at the Hartz in October 1776. 

Obfervations in the Mines of Claufthal. 

October 26 , 1776, at twenty minutes paft eleven in 
the morning, I obferved my Barometer at the entrance 
of the pit of the mine called Dorothy, and found it (after 
the allowance made for the heat both in this and all the 
following obfervations) a 6 in. 4. 1. ~ French meafure. 

Syndic leyser's Barometer being placed near mine, 
and obferved every quarter of an hour throughout the 
whole day, fell a quarter of a line, between half and three 
quarters of an hour after twelve, and did not vary fenfibly 
till four o'clock. It then had a tendency to rife, for it 
was ftationary, though the Thermometer fell ; fo that, on 

coming 



Description et Calculs des Obfervations du Baromitre faites au Hartz, en 

Oftober 1776. 

Obfervations dans les Mines de Claufthal. 

Le 26 O&obre, 1776, a 11 h. 20 m. du matin, j'obfervai mon baromttre a 
l'entree du puits de la mine nommee Dorothee; et je le trouvai (la corre&ion 
etant fake pour la chaleur ici, et dans toutes les obfervations fuivantes) 
26 p. 4 1. r's de France. 

Le barometre le M. le Sindic leyser etant place aupns du mien, et obferve 
enfuite pendant tout le jour dc quart d'heure en quart d'heure, delcendit d' J de 
ligne de midi | a midi f ; et ne varia plus fenfiblement jufqu'a 4. heurcs. Alors 
i! tendit a remonterj car il fut ftationaire quoique le thermometre haiilait: 

tellei:ient 



43» M. de luc's Barometrical Obfervations on 
coming out of the mines, my Barometer, after the cor- 
rection for the Thermometer, was much at the fame 
point as when I went in. 

I had not made any obfervations in the mines before 
this firft variation, fo I wi]l look upon 16 in. 3 1. 4| as 
being the height of the Barometer at the top of the pit 
of the Dorothy during my obfervations in the internal 
part of the mines till three o'clock. But at fix o'clock I 
ihall fuppofe it at a 6 in. 3f|. 

At 



tellement qu'au fortir des mines mon barometre, apres la corre&ion pourle ther- 
mometre, fe trouva prefque au meme point que lorfque nous y etions entres. 

Je n'avois point encore obferve dans les mines avant le terns de cette premiere 
variation : ainfi je regarderai 26 p. 3 1. ri comme etant la hauteur du barometre 
au haut du puits de la Dorothee pendant mes obfervations dans l'interieur des 
mines jufqu'a 3§ h. Mais a 6 h. je la fuppoierai a 26 p. 3t£. 



Aili. 
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In. L. i6ths of Lines. Loe. 



At i^h. at two feet"! 



from the bottom of the [27 4 —=5260 37209,857 
well of the Dorothy, 

At the top of the pit, 26 3 13=5053 37°35>493 



Difference, - — 



i74>364 



The thermometer on the outride of the 
building which is over the mine was at — 2 2 
of my fcale for the dilatations of the air; but 
this external temperature reached a very little 
way into the mine. At the bottom of the Y 5,405 
pit the thermometer was —15. I reckon the 
mean temperature - 1 5I, and confequently 1 
am to deduct ff^o from the height found by 
the log, — — — 



Depth of the Dorothy pit in French toifes, 1 68,959 

At 



P. L. i6deLig. Log. 
Do^e; i2Pie - Uf0nda i UeIdUP - dela } 2 7 4 11=5260 37ao 9 ,8 5 7 
Au haut du puits, — •— 26 3 13 = 5053 37°35,493 



Difference, — — — 

Le thermometre au dehors du batiment qui couvre la mine etoit" 
a —22 de mon echelle pour les dilatations de l'air. Mais cette 
temperature exterieure s'etendoit bien peu avant dans la mine. Au 
fond du puits, le thermometre etoit — 15. Je fuppofe la tempera- 
ture moyenne — 15^, et en confequence je dois deduire -j-^ de la 
hauteur trouvee par les log, — — •— 

Profondeur du puits de la Dorotkee, en toifes de France, — 



'74>3 6 4 



5,405 



168,959 



Vol. LXVII. 



L 1 1 



A 3 § h. 



434 R& DE EUC 's Barometrical ' Obfervations on 

In. L. 16th of Lines, Log. 

At -34 ft. at a foot and' 
a half from the bot- 
tom of the laft ladder 
of the Caroline,, - 



27 4 13 = 5261 3721.0,083 

At the top of the pirl _ 

•theDorothy, - j* 6 3i3 = 50 5 3 37°3S,493 



of the 



Difference, — 



Iia the pit of this mine my thermometer 
flood at -11 of the fcale for the dilatations 
of the air. But the outfide thermometer being 
then at -23I, I reckon the mean temperature 
at - 1 3 , and confequently I dediact T || w - 



i7S>i90 



4*455 



The bottom of the pit of the Caroline 
below the entrance of the pit of the Doro- 



*7°j73S 



At 



P. L. i6deLig. Log. 
A aJ h. a if pied du ba3 de la dern* echelle 1 _ „ , „*o 

de la&roline, _ - ^ - ] 2 ? 4 '3 = 5^ 37^o,68 3 

Au haut du puits-de laDorothee, — 26 3 13 = 5053 37035,493 

Difference, — — — 

Dans le puits de cette mine, mon thermometre fe tenoit a — 11 
de 1'echelle pour les dilatations de 1'air. Mais le. thermometre etant 
alors au dehors a — 23I, j'eftime la temperature moyenne a —13. 
Et eonfequemment je deduis t%%s, -— — 




Le fond du puits de la Caroline au deffous de l'entree du puits de ] 
laDorothe'e, — _ _ _ ■ / I 7°'73S 

3 



A6h. 
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In. L. 16th of Lines. Log. 

At 6 o'clock, at the"] 



a 14-5^30 37i85»oi7 



3 iS = 50S5 37037**1 » 



bottom of the lowefi: | 
fearching gallery of [ ' 
the Benedict, — J 

At the top of theV 
pit of the Dorothy, - / 

Difference, 1 47 , 805 

At the place of ohfervation in the mine the 
thermometer was at -8f,. higher by i\ than 
at the pit of the Caroline. But as this gal- 
lery communicates, with the fame pit, and 
that confequently the column of air contained} 3*843 
in it is part of that which weighs upon the air 
of the gallery, I am only to eftimate the tem- 
perature of the pit. I therefore dedudl -rH^, 
as in the preceding' obfervation, — j 

The gallery, 8zc. of the Benedict, below! , 

the enhance of the Dorothy, — J ^ 3 ' 9 

Obfer- 

P. L. i&deLig. Log. 
A 6 h. au fond de la galeae de recherche la 1 „ „ ,._„„„„• , sil! , n „ 

^tobaffedelaB^^diaeT j 2 ? * I 4 = S23° S7i85»°'7 

Au haut du puks de la Dorothee, — a6 3 1 5 = 5055 37037,212 



Difference, 
Au lie« de I'obfervatioh dans latn'me, le thermometre etoit a — 8J, "( 
>plus haut de 2J qu'au puits de la Caroline. Mais comme cette j 
-galerie communique au meme puits, et que par confequent la co- 




147,805 



3. 8 43 



La galerie, &c de la Befledi&e, audefibus l'eritree de la Dorothee, 143,962 



LIU 



Obfer- 



436 M. de luc's Barometrical Observations on 

Observations at the Ramelfberg. 

On the 28th of Odtober, at 94 h. I obfervedl 
the barometer under the cover of the entrance [ 
of the mines, two feet and a half above the 
aperture of the pit,, and found it at -— j 

At 2| h. when I left the mines, it was at - 27 2 8 

Confequently it had rifen -^ths of a line in five 

hours ; whence,- not having made any regular obferva- 

tions during this interval, I will fuppofe the variation to 

have been equable, that is, ^th by the hour, during the 

time I ftayed in the mines. 

At 



Ohfervatiom faites au Ramelfberg. 

Le 28 O&obre, a 9J h. du matin, J'obfervai le Barometre fbus le ■> 
couyert de l'entree des mines, 2 J picds au deflus de 1'ouvertvire du J27 2 3 
puits, et je le trouvai a — — — J 

A l\ h. au fortir des mines, il fe trouva a — — 27 2 8 

II avoitdonc monte de & de l'gnes en 5 heures; etn'ayant pas eu d'obferva» 
tions fuivies pendant cet intervalle, je fuppoferai la variation graduelle, et ainfi 
d' -fa par beure, durant le terns que je reftai dans les mines. 



A njh. 
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In. L. 1 6th of Lines. Log. 

At ni h. at the" 
bottom of the pit of \%7 7 14=5310 372.50,945 
Kaunkuhl, — 

At 1 2j h. at the 
entrance of the gallery 
of Breithng 27 4 8; 
confequently an hour 
before at i-i£, - 



27 4. 7 = 5255 37205,729 



Difference, — ' — . 45,218 

At the bottom of the") , , _ 

. ,. -9 mean, deduct "1 _ 

prt, therm. — -5} therefore -ii- I ' 8l3 
Near the gallery, - . - 1 3 J mererore « ooot . J 

Height of the gallery of Breitling above the -> 
bottom of the pit of Kaunkuhl, — J 44>4°5 



At 



P. L. 16 de Lig. Log, 
A nf h. aufondpuits de Kaunkiihl, — 27 7 14 = 5310 37250,945 
A-midi i, a l'entree de la ealerie de Breitline 1 
87-4 8J done i.h. plus tot, foit nf h. _ j 2 ? 4 7 = 5*55 37 2 °S>7*7 



Difference, — — 

Au fond du puits, thercn.-t-« 1 , ,. .. , , . 

Anpresdelagalerie, -13 j-omoyen, done ^ a dedu.re, 



4S.ai 8 
,813 



Hauteur de la galerie de Breitling, fur le fond du puits de Kaunkuhl, 44,405 



A Audi 



438 M. de luc's Barottteffkal Obfm)atmm on 

In. L. 16th of lines. Log. 

At 1 2i h. at the 
entranceof the gallery 
of Breitling, near the 
pit, — — j 

Under cover of the* 
mines, at the fame 
time, — - —— 



; 2,7 4 8= 5226 37206,554 



27 a 6=5223 3,7*7^3*59 



Difference, -— — 28,185 

Therm, in the pit - 1 3, dedudt therefore ffl^, 7 3 a 

*7>453 
Dedu& the elevation of the barometer! , 

above the entrance of the mines, — > J 

The height of the entry of the mines above 1 
the gallery of Breitling, — — j *7t°37 

At 



P. L. i6deLig. Log. 

A mldi 4 a l'entrfc de la galerie de Breitliog, 1 g b , 720 6,«4 

presdupults, — — / / i- * a/ "" 

Sons le convert deadlines, I cette heure la — 2736 = 5222 37178,369 

Difference, — — _ — 28,185 

Thermometre daiis le puits — t J ; done T Sf* a deduire, - ,732 

a7»453 
A deddre ce dont 1« barometre etoit plus haut que l'entree des mines, ,416 

Hauteur del'entreedes mines, fur la galerie de Breitling, — 27,037 



Aa|h. 
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In. L. 16 th of Lines., Log. 

At 2I h. under the "I _ 

L >27 % 8 = 5224. 37180,032 

cover of the mines, j * t a/ jo 

At a£ h. at the top' 

of the pit of Kaun- 26 11 6 = 5174 37138,264 

kuhl, — — J 



Difference, — - — 41,768 

Thefe two obfervations were made on the"] 
out fide of the mines, the heat of the air being [ 419 
-11, deduct therefore -j^l^ — — J 

40,850 
Add the elevation of the barometer unden 
the cover, above the entrance of the mines, J " 

Height of the top of the pit of KaunkuhlT 
above the entrance of the mines, — j^'* 

At 



P. L. i6deLig. Log. 
A 2$ h. fousle couvertdes mines, — 27 28 = 5224 37180,032 
A 2f h. au haut du .puits de Kaunkiihl, 26' II; 6 = 5174 37138,264 

Difference, — — 41,768 

Ges'deux obfervations furent faites au dehors -des mines/ la chafeur 1 
tfe Pair -etant — iij done -rJfa a deduire, — — J >9 l ° 



40,850 

metres loos le convert, etoit au deltas -de 1 
P.entree des mines, — 



A ajouterce dont le barometre fous le couvert, e'toit au deffus del ~ , 

__ _ J >4i6 



Hauteur du haut du puits de Kaunkuh), fur l'entrle des mines. 41,266 



A.ufjw 



44® M. de lug's .Barometrical ' Obfervations on 

In. L.. 16th of Lines. Log. 

At i i| h. at the" 
bottom of the pit of 27 7 14=5301 3725°>945 
Kaunkuhl as above, 

At %\ h. at the top' 
of the pit 26 11 6, 
consequently at 1 i|h. 



26 11 3=5171 37i3S>74S 



Difference, 
At the bottom of the" 
pit, therm. 



115,200 



o, confeqtiently") 

~* ^todedudt, j 2 '°74 
At the top, -13, 



Total depth of the pit of Kaunkuhl, 



113,126 
Obfer- 



P. L. i6deLig. Log. 

A ill h. au fond du puitt de Kaunkuhl,! ,4 = 53,0 37250,945 

comme ci-deffus, — — -, j 1 1 t 03 ot j >7tj 

A2jh.au hautdu puitt 26 „ 6, done! .^ „ ^^ 37,3^ 

Difference, — — ,15,200 

Au fond du puits, diemu-5 } _ Q , donc ^ a deduirc , _ 2)074 



Profondeur totale du puits de Kaunkuhl, — 



113,126 



Obfer- 



21 71 2 



the Depth of the Mines in the Hartz. 44.J. 

Obfervations at two Points geometrically determined on 
the outjide of the Mountain, relatively to the Mine of 
Alte Seegen. 

On the 30th of October, at to in the"} In> L - 
morning, I obferved the barometer under the I 
cover of the mine called Alte Seegen near 
Zellerfelt, and found it at — — 

At half an hour paft feven at night, at my 1 , „ 

return from thefe obfervations, it was at j 

Gonfequently in nine hours and a half the barometer 
fell -ffths of a line; and by obfervations made by Syndic 
leyseRj this fall was gradual. 

At 



Obfervations en deux Points detntnines gUmetriquement a Pexterieur de la ~Mon- 
tagne, relativement a la Mine d'Alte-Seegen, 

Le 30 OQobre, a 10 h. du matin, j'obfervai le barorrretre ftros le-i P. L. 
couvert de la mine nommee Atte Seegen, fituee pres de ZelierfeM, et > 27 71 2 
je le trouvai a — — — — •> 

A 7 1 h. du foir, au retour des obfervations ci apres, il fc trouva a 26 6 8 

Ainfi en <)§ h. le baromette baiffa de -ft de ligne. Et par des obfervations- 
faites d'heure en heure par M. le Sindic leysek, cet abbaiffeuient fut gradnsL. 



Vo l. LXVII. Mmm A midi 



44 a -W* DE luc*s Barometrical Odfervatkns m 

In. L. 1 6th of Lines. Log. 

At i a h. intheval-" 



ley of Bremeke, half a 
toife lower than a cer- 
tain determined point, 
At AlteSeegen,two 
hours after the firft 
obfervation, — — . 



' 37 3 2 = 5434. 37188,357 



' 2 7 7 = 5104 37°79> io 7 



Difference,, — — — 109,230 
Heat of the air — 3 o r confeqwently -j-f^ to dedw£t 6,554 

102,676 
Dedu&ihehalftrafe above mentioned, — 500 

French toifes, — 102,176 



At 



P. L. i<6deLig. Log. 
A midi, dans la vallee de Bremeke^ ,| teifel <ji88 2* 

$>lus bas qu'rm certain point determine, J ' '* —5 34 37'? '337 

ferfatfo'n 1 ! Seegen ' ~" ** * ' *?*" '* } ««?• = *»* «•»«* 

Difference,, — — 109,230. 

Chaleae de l'air < — 30J done tIeu a dedube, — — 6,554. 

102,676 
Adeiuir* la demi toife ci-deflus, — — ,500 

Toifes de France, — — 102,176 



A- i(|. h» 
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In. L. j 6th of Lines. Log. 

At i \ h. atLasfeMe ) 
without the Hartz, inf _ - 

the valley of Ofterode,* 7 8 I0 = S3** 3*»*V49 
at a determined point, J 
At Alte See'gen,* 
about four hours after \. 2 7 8 10=510* 37<>77>4 S 
the firft obfervation, 



1 »3i 344 

Heat of the air - 2 6, confequently -rl^ to dedudt 9,534 

French tottes, — — 173,810 

Qbfer~ 



P. If. i6dcLig. Log. 

A ij h. a Lasffelde, hors du Hsrtz, valleel „ B „._„„„,. .„„*_ _„_ 
d'Oftefode, a un point determine, - J*7 • » = «M »«6<V7« 

A / ~ ■ ' * - 

jniere < 



\/HWlVWVj CV **»» WVIUW UVlVllliltlV) 4 

LmSSZ ™'"°-* h< ap - ta pr '"} a * 6 «♦=«« 37077,40s 



»83»344 
Chdeurderair— s»6>} done t^fei a deduirc, — — 9*534 

Toifes de France, •— — 173,810 



M m m at G#in» 



444 M. r>E Luc's Baromeirkal Obfefvations on 

Objervations to determine the height 'of the Brocken with 
reJpeB to Gottingen and Hanover. 

The a 5th of Odtober, onfetting"} In ; L * -j . 

out from Oder-brucke for the/ /-,,,, 

Brocken, at three quarters paiteight I I. , , 



fin the 
linn. 



in theraorning, — j 

In returning, at 3| h. — 25 8 14) 

Difference, — o o 10 
Obferved at the Brocken at Noon and at 1 o'clock, the 
mean, at about 1 2jh. makes nearly half the fpace of time 
above mentioned; confequently the height of the baro- 
meter at Oder-brucke at that hour may be reckoned at 

25 9 3- 

Sindic 



Qhftrvatuns peur determiner la hauteur du Brocken relativement & Gottingwt 

et a Hanovxe. 

P. L. 

Le 25 Oftobre, en partant d'Oder-brucke pour k 1 g-j Au premier 

Brocken, a 8| h. du matin, — — J '' Utage du Ca- 

Enrevenant, a 3I h. ~- — 25 8 i4.Jbaret. 

Difference, — — 0010 

Obierve au Brocken a midi et a 1 heure. Le milieu, midi §, fait a peu pre* 
la moitie de l'intervalle de terns ci-deffus; et par confequent on peut evaluer 
la hauteur du harometre a Oder-brucke a cette heure la, 25 9 3. 

M. le Sindic 



the Depth of the Mines in the Hartz. 445 
Sindic leyser obferved the barometer at his houfe at 
Claufthal, in the morning and at noon; when inftead of 
falling, as at Oder-brucke, it rofe half a line, and re- 
mained at that point till the evening. The only caufe to 
which I can afcribe this difference between his obferva- 
tion and mine, is the increafe of heat in his room: but 
there was no obfervation with the thermometer to correct 
the effect of this caufe; I fhall therefore content •myfelf 
with my own obfervation for this meafure, though I 
employ Mr. leyser's for the following one. 



M. le Sindic leyser obferva, le barometre chez lui a Claufthal le matin et 
a midi: et au lieu de baiffer, comme a Oder-brucke, il monta de | ligne, at 
refta a ce point julqu'au foir. Je ne faurois attribuer cette difFerence entre l'ob- 
fervation de M. leyser et la mienne, qu'a ce que la chaleur augmenta dans fa 
chambre : mais il n'y eut point d'obfervation du thermometre pour corriger 
1'effet de cette caufe. Je m'en tiens done a roon obfervation feule pour cette 
jpefure-ci; quoique j'employe celle de M. leyser pour la fuivante. 



A midi 



446 M. DE Luc *s Barometrical Offfervattonr ow 

In. L. 1 6th of Lines. Log* 

At 1 1\ h. the baro-"] 
meter at Oder-brucke I25 93 = 4947 36943,419 
mull have been afy J, 

At the Bracken, 

at ;;.j.. n 1 ?} mean 2 9 * 3= 4739 3*756,867 



Difference; 
On fetting out from ] 1 

Oder-brucke the heat} -34^ I 



-33 



of the air was at - J j 

At our return, -■ -3ifj 
At the Brocken, — -40 



-367, 
conleqv 



1 000 

deduct. 



<- 1 3.6x8 



Height of the Brocken. above Oder-brucke, 1 7 2,934 

By 



P. L. i6deLig. Log. 
A midi § le barometre devoir etre a Oder^brucfce,a5j 9 3 = 4947 36943,419 
AuBrock efl ,{|f h ^ sm J^fjmoyen, 348 3=4739 3*1SWl 



Uifterence, — — 186,552 

En partant d'Oder-brucks, la chaleur de 1 „,■» -» ,, % 

,L et oh, - - i - «l}-33l7j 6 L} i»6.« 

see, "i -~ -~ 3,iJ -> de ^i 



Hautevu? du Brocken fur Oder-brucke, — • 



I72.934- 



Far 



the Depth of 'the Mints in the Hartz, 447 

By the above-mentioned obfervations of Mr. de >ley- 
ser's, and by the companion between his barometer 
and mine, I have reafon to conjecture, that at the time of 
the mean obfervation of the barometer atiOder-brucke, 

In. L. 16th of Lines. Log. 

It flood at Claufthal at, 26 4 3 = 5059 37040,64.7 

Mean height ob-"| - 

ferYedatOderlbrucke,} * 5 9 3 = 4947 36943,419 



Difference, — — 

The mean heat of the air.muft have been a 
little greater than at Oder-brucke; I compute 
it at - 30, confequently ;i4!o'to dedudt, 



97,228 
5,834 



Height of ©der-brucke over the fitft floor 
of Mr. de leyser's houfe at Claufthal, or 
what comes to^the'fame nearly, above the firft- 1 y ' ,3 "t 
floor of the Grown Inn, where I, lodged, - 



The 



Par les obfervations ci-deffus de M. xeyser , et par la comparai fon faite de fon 
barometre avec le mien, j'ai lieu de conjedurer, que lars de l'obfervation moyenne 

P. L. i6deLig. Log. 
du barometre a Oder-brucke, il etoit a Claufthal, 26 4 3 = 5059 37040,647 

Hauteur moyenoe obfervee a Oder-brucke, 2593=4947 36943,419 

Difference, — — 97,22* 

La chaleur moyenne de 1' air devoit etre unpeu, plus grandc qu'a 1 g 
Oder-brucke. Jelafuppofea — 30; done T a§ir a deduire, J 5 " 

Hauteur d'Oder-brucke fur le premier etage de la rnaifon de M.-» 
1,eyser a Claufthal, ou, ce qui revicnt a peu pres au raeine, fur le > 91,394 
premier etage de l'auberge de la Couronne ouj'etois loge, J 

" Le 



44-8 M. de luc's Barometrical Obfervations on 

The mean term betwixt 1 7 obfervations of the baro- 
meter, made at Gottingen from the 24th of October to 
the 1 ft of November, by Profeffor erxleben, cor- 

In. L. 1 6th of Lines. Log. 

reeled for the heat, 27 9 

The mean term of 
17 obfervations made 
upon the firft-floor of 
the Grown Inn at 
Claufthal, correfpond- 
ing for the time to 

thofe of Gottingen, j 

Difference, — — 223,15 

Mean heat of the air"] 
during the obfervations [ - 2 6±. — 29 confer 
at Gottingen, J -j^ to deduct-. 

At Claufthal, ~3It. 



1 6th of Lines. 
3 = 5331 37268,09 



26 4 8 = 5064 37044,94 



12,94 



Height of Claufthal above Gottingen, 



210,22 



Leterme moyen entre 17 obfervations clu barometre faites a Gottingue, da 
24 au 21 O&obre, par M, le. Profeffeur erxleben, corrigees aufli pour la 

P. L. i6deLig. Log. 
chaleur, — — — - 27 g 3=5331 37268,09 

Le terme moyen de 17 obfervatiens faites au-j 
premier etagede la Couronne a Claufthal, corre- I , „_ , 
ipondantes pour le terns avee celles de Got- f 20 4 * - S°°4 37°44i94 

tingue, — — — J 

Difference, — 

Chaleur rnoyenne de 1'jir pendant les obfervations-] 
a Gottingue, — 

De meme a Claufthal, — — — 3 ja_ 



les obfervations-, donc "V 

Z. zfdj^*^™*, i ia ' 94 



223^15 



Hauteur de Claufthal fur Gottingue; — — — 210,21 



L* 



the Depth of the Mines m the Hartr. 449 

Mean term of 1 6 obfervations made at Hanover, from 
the 24th of October to the ift of November, by Mr. 
be hinuber, with a barometer of Mr. dollond's made 

In. L. i6thofaLine. Log. 

to agree with mine, 28 2 3=5411 37332,775 
That of the corre- 



fponding obfervations 
for the time, made by 

Mr. ERXLEBENj 



k *7 9 9=5337 3727**97* 



Difference, — — 59*803 

Mean heat at Hano-1 "] 1 

i-2 9 il -28, confeoJ 

f^todeduaf 3 > 349 



ver, at the time of the 
obfervations, 



The fame atGottingen, - 26 



h^jtociedutt 



Height of Gottingen above Hanover, — 5 6,45 4 



Le terme moyen de r6 obfervations faites a Hanovre, du 24 Qftobre au 
1 Novembre, par M. de hinuber, avec un Barometre de M. doi.lond, am 

P. L. 16 de Lig. Log. 
dVcortf avec le mien, — — 2823 = 5411 37332.775 



tems, 



Celuides obfervations cotrefpondantes pour lei ,,„„-..„, „,„„„ 
ns, faites par M.erxleben, — j a 7 9 9-5337 37*72.972 



Difference, — — 59>8c>3 

Chaleur moyennc a Hanovre au tems des obo _ 2 g . j onc "| 

fervations, - - - -29I J- 4g - ^ ; i. 3 349 

De meme a Gottmgue, — —20 J J 'J 

Hauteur de Gottingue fur Hanovre^ — — 5 6 >4S4 
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